CX3CR1 tyrosine sulfation enhances fractalkine-induced cell adhesion.
Fractalkine is a unique CX(3)C chemokine/mucin hybrid molecule that functions like selectins in inducing the capture of receptor-expressing cells. Because of the importance of tyrosine sulfation for ligand binding of the selectin ligand PSGL1, we tested the role of tyrosine sulfation for CX(3)CR1 function in cell adhesion. Tyrosine residues 14 and 22 in the N terminus of CX(3)CR1 were mutated to phenylalanine and stably expressed on K562 cells. Cells expressing CX(3)CR1-Y14F were competent in signal transduction but defective in capture by and firm adhesion to immobilized fractalkine under physiologic flow conditions. In static binding assays, CX(3)CR1-Y14F mutants had a 2-4-fold decreased affinity to fractalkine compared with wild type CX(3)CR1. By surface plasmon resonance measurements of fractalkine binding to biosensor chip-immobilized cell membranes, CX(3)CR1-Y14F mutants had a 100-fold decreased affinity to fractalkine. CX(3)CR1-expressing cell membranes treated with arylsulfatase to desulfate tyrosine residues also showed a 100-fold decreased affinity for fractalkine. Finally, synthesized, sulfated N-terminal CX(3)CR1 peptides immobilized on biosensor chips showed a higher affinity for fractalkine than non-sulfated peptides. Thus, we conclude that sulfation of tyrosine 14 enhances the function of CX(3)CR1 in cell capture and firm adhesion. Further, tyrosine sulfation may represent a general mechanism utilized by molecules that function in the rapid capture of circulating leukocytes.